Nucleotide binding induces conformational changes in Escherichia coli transcription termination factor Rho.
The Escherichia coli Rho protein uses the energy of ATP binding and hydrolysis to translocate along RNA and cause transcription termination. Using fluorescence stopped-flow kinetic studies, we have discerned the conformational changes in the Rho protein that occur upon nucleotide and nucleic acid binding. We show that the 2', (3')-O-[N-methylanthraniloyl] derivative of ATP (mant-ATP) is a good fluorescent substrate of Rho and is hydrolyzed with a K(m) comparable with that for ATP but a k(cat) five to six times slower than that for ATP. The kinetics of ATP and mant-ATP binding indicates that, in the absence of RNA, the Rho protein is structurally distinct from the Rho hexamer found when bound to RNA or DNA. In the absence of RNA, the nucleotide-binding rates are 50- to 70-fold slower, and the dissociation rates are 40- to 120-fold slower than the corresponding rates in the presence of RNA. We conclude that RNA or DNA binding to the primary nucleic acid binding sites causes conformational changes in the Rho hexamer that result in the opening of the subunit interfaces. Furthermore, the kinetic studies revealed a unique protein conformational change in the Rho.RNA complex upon ATP binding that is a result of RNA contacting the secondary nucleic acid binding sites in the central channel of the Rho ring. This conformational change seems to render the Rho ring competent in ATP hydrolysis and translocation.